The x-ray L absorption spectra were measured for the atomic rare-earth elements Ce, Sm, Gd, and ' ' One of the major problems encountered in this field is the lack of experimental data on free metal atoms in the x-ray region. There are almost no x-ray-absorption, x-ray-emission, and x-ray-photoemission data on free metal atoms, from which core-level binding energies, transition probabilities, core-hole lifetimes, and indications of the importance of manyelectron effects can be obtained. In addition to being important for atomic physics, all these values are necessary for a thorough assessment of the influence of the chemical environment. Oscillations in the differential optical oscillator strength' or, more important, multiple-electron excitations' can cause structures in the absorption spectra above inner -shell thresholds. These effects have to be considered in the analysis of the x-ray-absorption near -edge structure (XANES)' and the extended x-ray-absorption fine structure (EXAFS)' of solids.
processes. The fingerprint character of these shifts explains the considerable experimental and theoretical effort devoted to the investigation of this subject. " Especially, the atom-to-metal shifts of the rare-earth elements recently have attracted much interest. This interest has been stimulated by the valence fluctuations detected in pure rare-earth elements and rare-earth compounds. ' ' One of the major problems encountered in this field is the lack of experimental data on free metal atoms in the x-ray region. There are almost no x-ray-absorption, x-ray-emission, and x-ray-photoemission data on free metal atoms, from which core-level binding energies, transition probabilities, core-hole lifetimes, and indications of the importance of manyelectron effects can be obtained. In addition to being important for atomic physics, all these values are necessary for a thorough assessment of the influence of the chemical environment. Oscillations in the differential optical oscillator strength' or, more important, multiple-electron excitations ' can cause structures in the absorption spectra above inner -shell thresholds. These effects have to be considered in the analysis of the x-ray-absorption near -edge structure (XANES)' and the extended x-ray-absorption fine structure (EXAFS)' of solids.
The high temperatures required for the preparation of free rare-earth atoms and their low absorption cross sections render these experiments extremely difficult. Since a lot of basic information can be obtained from absorption spectra, we measured the L absorption spectra of a representative set of atomic rare-earth elements, Ce, Sm, .Gd, and Er.
The measurements were done at the x-ray spectrometer ROEMO For the exact determination of the atom-to-metal shifts, the spectra of the rare-earth metals were recorded simultaneosuly with the vapor spectra by use of three ionization chambers in a row.
The metal sample was placed between the first and the second and the vapor between the second and third chambers. In some cases metal runs were taken immediately before or after each 
